Summary. Collagenase-like peptidase, an enzyme degrading synthetic collagenase substrate (PZ-pentapeptide), was purified from rat testes and its properties were examined. Its activity was strongly inhibited by chelating agents, such as EDTA and 1,10-phenanthroline. By chelation and exhaustive dialysis it was possible to obtain this enzyme in its inactive, metal-free form. The activity of the metal-free enzyme was partly recovered by treatment with zinc or manganese ions, while a combined zinc and manganese treatment resulted in complete recovery of enzyme activity.
Introduction
We have previously described a collagenase-like peptidase (CLP), an enzyme capable of degrading synthetic collagenase substrate, whose activity was detected in rat and bull testes and spermatozoa and in human spermatozoa (Koren & Milkovic, 1973) . While investigating the role of CLP in the male reproductive system we found that purified CLP from rat testes degraded proteins from the rat seminal vesicle secretion, and could thus promote the release of spermatozoa from the copulatory plug (Koren, Lukac & Milkovic, 1974; Koren, Schön & Lukac, 1975) . CLP from human semen and testes participates in the liquefaction of the human ejaculate (Lukaö, 1976) .
Enzymes that can degrade synthetic collagenase substrate have been detected in a number of different animal tissues (Sakai et al. 1967 ; Strauch & Vencelj, 1967; Cutroneo & Fuller, 1970; Rabadjija, Koren & Pende, 1971 ;  Levdikova & Orekovich, 1972; Aswanikumar & Radhakrishnan, 1972 and are believed to play some role in the degradation of extracellular proteins, although their properties have not been studied in detail. Woessner (1970) reported that such an enzyme, obtained from chick embryos, required Ca++ for its activity, but no metal requirement was found for the enzyme from rat granuloma tissue (Aswanikumar & Radhakrishnan, 1972) . We therefore investigated whether the CLP isolated from rat testes requires metal cations for its activity.
Materials and Methods

Chemicals
Synthetic PZ-pentapeptide (4-phenylazo-benzyloxy-carbonyl-L-prolyl-L-leucyl-L-glycyl-L-prolyl-D-arginine) and PZ-dipeptide (4-phenylazo-benzyloxy-carbonyl-L-prolyl-L-leucin) were purchased from Fluka, Switzerland, Na2EDTA from BDH, U.K., dithiothreitol and 2-mercaptoethanol from Sigma Chemicals Co., U.S.A., 1,10-phenanthrolin and cysteine from Merck, Germany. All the other chemicals were commercially available reagent-grade products.
Purification of CLP from rat testes CLP was purified from rat testes by the acetone precipitation method described previously (Koren & Milkovié, 1973 containing 100 µg of enzyme preparation and 500 µg PZ-pentapeptide in 2 ml 0-05 M-tris-acetic acid buffer, pH 7-5, containing 0-05 M-NaCl. After 60 min incubation at 37°C the reaction mixture was stopped with 0-5 ml 10% citric acid, and the PZ-Pro-Leu released was extracted with 3 ml ethyl acetate. Absorption was measured at 320 nm.
The effects of various metal ions, chelators and sulphydryl compounds on CLP activity were tested after mixing 0-9 ml enzyme solution with 0-1 ml agent solution (dissolved in 005 M-tris-acetic acid buffer, pH 7-5).
In the assay of the metal-free CLP, all metal cation solutions and substrate solutions were prepared with deionized water, pH 7-5 (adjusted by tris).
In all experiments the degradation product was identified by thin-layer chromatography on Silica Gel G using the n-butanol : acetic acid :pyridine: water (5:1:2-2:4, by vol.) solvent system. PZ-pentapeptide and PZ-dipeptide were employed as standards.
The unit of enzyme activity was defined as the amount of enzyme releasing 1 µg PZ-Pro-Leu under the above described conditions.
Results Table 1 shows the effects of different bivalent cations on CLP activity. Heavy metals, such as Zn++, Cu++, Ni++, Cd++ and Hg++, caused an almost complete inhibition of CLP activity in the concen¬ tration range of 0-1-1 mM. Magnesium ions showed no effect, while Ca++ and Mn++ stimulated CLP activity. Chelating agents also caused inhibition of CLP activity (Table 1 ) , the most effective inhibitor being l,10-phenanthroline(l mM).
At the concentrations tested (Table 1 ) the sulphydryl compounds had no effect on CLP activity, but after inhibition with Hg++ cysteine and dithiothreitol elicited recovery of enzyme activity (Table  2) . Following inhibition with EDTA attempts were made to restore the enzyme activity with various metallic cations (Table 3) , but even a five-fold excess of ions was ineffective.
After exhaustive dialysis against EDTA the enzyme remained almost completely inhibited, while the activity of the control CLP preparation (dialysed against deionized water only) underwent practically no change (Table 4) .
As shown in Table 5 (Sillèn & Martel, 1964) , is effective in low concentrations; (b) phenanthroline also has an inhibitory effect when there is a great excess of Ca ions; (c) after inhibition by EDTA, which (Seiner & Harper, 1970) , and the same metal is most probably present also in some animal collagenases (Berman & Manabe, 1973 (Koren & Milkovic, 1973) , but also in respect to its metal requirement. The fact that zinc is one of the metals inhibiting CLP activity (Table 1) does not exclude the possibility that this metal is present at the active site of the enzyme, since it is known that a metal present at the active centre of an enzyme molecule may exert an inhibitory effect when it is also bound to some other part of the same molecule (Vallee, 1960 
